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April 3, 1990

Milton M. Beck, D.V.M. RECEIVED
State of Delaware
Department of Natural Resources and

Environmental Control ' 5 !990
715 Grantham Lane
New Castle, DE 19720

aSubject: April 1990 Groundwater Sampling
Chem-Solv, Inc. Site, Cheswold, Delaware
BCM Project No, 00-6012-02

Dear Dr. Beck:
The purpose of this letter is to submit proposed revisions to the ground-
water sampling event scheduled for April 1990, This letter serves as an
addendum to the Remedial Investigation/Feasibility Study Work Plan (Work
Plan) for the Chem-Solv, Inc. (Chem-Solv) Site submitted by BCM Engineers
Inc. (BCM) to the State of Delaware Department of Natural Resources and
Environmental Control (DNREC) In October 1989 and approved December 1,
1989.
This addendum will address two Issues: the selection of alternate moni-
toring wells to be sampled during the April 1990 groundwater sampling
event and alterations/revisions to groundwater sampling protocol con-
tained 1n the Chem-Solv Quality Assurance Project Plan (QAPjP).
Selection of Alternate Monitoring Hells

The groundwater investigation described In Section 4.5 of the Work Plan
includes a groundwater sampling event. Thirteen monitoring wells, Inclu-
ding the seven wells Installed by BCM as part of the Remedial Investiga-
tion, and the Inactive recovery system are to be be sampled and analyzed
for Target Compound List organic compounds and Target Analyte List Inor-
ganic compounds (Table 1). However, monitoring well 28A, which was loca-
ted along the southwestern edge of the Gearhart property, was paved over
when the existing driveway was repaved (Figure 1). Therefore, an alter-
nate well will have to be sampled 1n place of well 28A. In our March 21,
1990, telephone conversation, monitoring wells 24A, 25A, 27A, 41A, and
42A were discussed as potential alternate sampling locations for well 28A.
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Since wells 24A, 25A, 27A, and 41A could not be located during the recent
field Investigation activities, It was necessary to attempt to locate the
wells with a magnetometer,
On March 26, 1990, BCM used a magnetometer to locate monitoring wells
24A, 25A, and 39A, that are located In the Route 13 median, just south of
the intersection of Routes 13 and 42. All three wells were located. In
addition, wells 27A and 41A, which are located on either side of well
28A, were located. However, the outer casing for well 27A has been
destroyed and subsequently the well Is partially plugged with sediment
and cannot be sampled. Therefore, BCM recommends well 41A be sampled as
replacement for well 28A since it Is located downgradlent of the site and
Is In the direct path of the determined groundwater flow direction.
Revisions to Groundwater Sampling Protocol

A general description of the groundwater sampling event, Including a list
of the monitoring wells to be sampled and the analytical parameters, Is
contained In Section 4,5.5 of the Work Plan. Section 4.3 of the QAPjP .
(Appendix B of the WorK Plan) contains the detailed specifications for ^
groundwater sampling. Revisions to specific sections of the QAPjP are ,
underlined in the following paragraphs, v-"
Section 4.3.3, item 3.

"Each well will be purged of three to five times the volume of
standing water In the well with a centrifugal pump, a peristal-
tic pump, or a PVC or Teflon bailer, During pumping, the suc-
tion hose will be lowered into the top of the water column so
that groundwater Is pumped from the entire water yielding Inter-
val. To verify adequacy of purging, up to five volumes of stan-
ding water In the well will be pumped until specific conducti-
vity, temperature, and pH of the groundwater stabilize. If well
yield does not sustain continuous pumping, the well w i l l be
pumped or balled dry once. The suction hose w i l l be removed
from the well while the pump is running to prevent backflow Into
the well."

Section 4.3.3, Item 4.
"Nhere possible, the sample w i l l be balled from the entire depth
of the well and placed In appropriate laboratory-prepared sample
containers, Due to the small inner diameter (5/8 Inch) of many
of the existing wells, groundwater samples from wells 22A. 26A.
39A. and 41A w i l l be obtained using a peristaltic pump with Tef-
lon tubing' Samples for volatllie organic analyses wi 11 b
lected from the first bailer of water and preserved as outline
in Section 4.3,3,3, Samples for metals analyses w i l l be collec-
ted as filtered and unflltered samples. Filters used In the
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nitrogen pressurized stainless steel filtration apparatus w i l l
be pre-rinsed using demonstrated analyte-free water and then
prg-rlnsed with a portion of the sample prior to filtration of
the actual sample."

Section 4.3.3, item 5,
"The sampling process, using either a bailer or a peristaltic
pump with Teflon tubing, w i l l continue until the required volume
of sample is obtained,"

Section 4,3.3, Item 6.
"The sample containers w i l l then be rinsed, labeled, and placed
In a chilled environment (4'C) for shipment to the Industrial
and Environmental Analysts. Inc. laboratory In Carv. North Caro-
lina."

Section 4,3.3,2, paragraph 1, Using Pumps to Purge,
'. : "If peristaltic or centrifugal pumps are used, only the Intake
"""' line will be placed Into the water column, To minimize contami-

nation, the line placed Into the water w i l l be either Teflon,
when using the peristaltic pumps, or polyethylene, when centri-
fugal pumps are used, The peristaltic pump w i l l use 1/4-Inch
diameter Teflon tubing. Since Teflon tubing Is yerv rigid. It
can not be used inside the peristaltic pump: a 6 Inch long
length of 1/4-Inch diameter silicon tubing w i l l be used Inside
the pump assembly. Teflon fittings w i l l be used to connect the
silicon and Teflon tubing. Prior to Insertion Into the well,
the Teflon or polyethylene tubing w i l l be decontaminated In
accordance with the procedures outlined In Section 4,1,2, unless
dedicated tubing 1s used for each well."

Section 4.3.3.3, paragraph 1.
"Special sample handling procedures wi l l be Instituted when
trace contaminant samples are being collected, All sampling
equipment, Including pumps, bailers, drilling equipment, water
level measurement equipment, etc., which come Into contact with
the water In the well must be cleaned In accordance with the
cleaning procedures described In Section 4.1.2. Electric water
level Indicators will be cleaned with soap and an analvte-free
water rinse only since the solvents Included In the standard
cleaning procedure mav damage the probe. Pumps will not be used

i for sampling unless the well has dedicated tn-place P'umb1iflgiftnQ7'J
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pump or the well diameter Is too small for a bailer to be used.
For wells with small diameters, a peristaltic pumo with Teflon
tubing w i l l be utilized for sampling."

Section 4.3.3,3, Volatile Organics Sampling, paragraph 3,
"When collecting water samples for volatile organlcs, three
40-ml v i a l s w i l l be collected from each location. In accordance
with current USEPA Region III requirements, the volatile orga-
nics samples w i l l be preserved with 1:1 hydrochloric add (HC1)
to a pH less than 2.0 to extend the analytical holding time. To
determine the proper amount of HC1 needed at each location to
preserve the sample, one 40-ml vial w i l l be filled with ground-
water obtained as the well Is purged prior to sampling; the sam-
ple w i l l be obtained after specific conductivity, temperature.
and pH have stabilized during the purging process. HC1 w i l l be
added dropwlse to the vi a l . The vial w i l l be capped and shaken,
reopened, and the pH w i l l be measured with pH test paper
(strips) by touching the water on the inside of the cap. Upon
determination of the number of drops required to achieve the «/~>
proper pH, the test vial w i l l be discarded. The remaining two I j
vials w i l l be acidified (with the same number of drops of HC1) ^"
Immediately upon collection of the first bailer from each well.
The method of using ouroe water to determine the number of drops
of HC1 needed to preserve the sample allows the volatile sample
to be obtained immediately from the first bailer as the well Is
sampled."

If you have any questions or comments regarding this addendum, please
contact us Immediately.

Very truly yours,

Margaret E, Bonaker
Geologist

M*M*M.
Mary M. Mang
Assistant Vice President

/bvi 7355q
Enclosures
cc: M.C. Hwang, Miles and Stockbrldge flR^nnQ7L

P.M. Poll, P.E., BCM HrtOUUS/H
R.D. Buller, P.G., BCM
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UNITED STATES ENVIRONMENTS. PROTECTION AGENCY
REGION III f \

Ml Clnliii liilliii
Illll

SUBJECT: Guidance on Handling and Reporting DATE: December 13, 1989
Chemical Concentration Data in
Super fund Risk Assessments

?ROM: Roy L, Smith
Debra I. Forman
Richard I, Brunker
Dawn A, loven
Toxicologists

TO: Superfund RPMa and Peer Rauiewera

THBOOGH: John A. Armstead, ̂ Ŝi*̂ \ff̂ -
Technical Support Seal^n^l 3HH15)

Many Superfundl risk assessments Incorporate improper data
reporting and handling, Common errors include (1) omission of
limits of detection and quantitation, (2) unjustified treatment
of non-det«cts as zero, and (3) incorrect averaging based on
incorrect combining of sample data and unsupported statistical,..
assumptions. These errors have led to inconsistent, and (r' j
some cases) inaccurate risk assessments. Fast attempts tŝ _
repair these errors in individual reports have done little to
reduce their frequency,

Attached are Region III guidelines containing technically
correct methods of reporting and interpreting data, intended for
use in Superfund risk assessments. The ultimate goals are
improved accuracy and consistency, and reduced uncertainty, of
these risk assessments,

The guidance addresses four topics:
> Reporting data belon the Haiti ot detection. The proposal
suggests specif la fovnats for reporting analytical results,
especially non-detects. All data tables should include
Halts of detection (LOD), limits of quantification (LOQ),
and definitions for the LOD and LOQ, relating to each
individual data set.

> Calculating aoit probable txpoiure and plausible upper
bound exposure. These exposure calculations should be based
on the statistical distribution of the concentration data,
The guidance specifies default calculations where statisti-
cal analysis is not possible,

> C»lcal»ting averages. Calculations of avei-a(gi'l"lxpbaXire (i
should attempt to estimate typical long-tern exposure to ^"^
target populations. Persona upgradient of sites are

H tht pass. 'Utmtd in thi* </iane it not at *eadofc/e..o* ttgibtt a*
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presumed not to be exposed, and are not a target popula-
tion, Thua, combining up- and down-gradient concentrations
in the sane average ia incorrect,

> Averaging ttith .ion -de tacts, Where a contaminant could
reasonably be present below the limit of detection (LOD),
it should be treated aa present at % the LOD for the
purpose of averaging. The guidance includes a simple
decision path to determine whether the contaminant could
reasonably be present.

Please provide a copy of this guidance to your contractors,
and to anyone else who nay need it, In accordance with Region
Ill's policy of using best science in risk assessments, future
risk assessments should adhere to these practices or defend :ne
use of alternate methods,

Attachment

cc: Abraham Ferdas (3HH20) Steven Hirsh (3HH26)
Patrick Anderaon (3HW21) Richard Dulcey (3HH12)
Halter Graham (3HH22) Ben Mykijewycz (3HH13)
Roy Schrock (3HW23) Peter Schaul (3HW10)
Bill Hagal (3HH24) Robart Greaves (3HH60)
Laura Boornazlan (3HH25)

, AR300979\̂
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SPA Region III Guidance on f
Reporting and Handling of Chemical Concentration Data

in Exposure Aaaaaamenta

December 13, 1989

The goal of this guidance is to reduce uncertainty, caused by
incorrect reporting and analysis of cnenical data, in Region III
Superfund rial; aaaeaanenta, Theae recoomendationa cover four
topics:

(1) Reporting data near the detection limit;

(2) Estimating upper bound and moat probable exposures;

(3) Selecting observations to include in averagea; and

(4) Including non-detecta in averagea.

An appendix to the guidance contains excerpts from draft EFA
proposed Guidallnoa for Expoauro-Ralated Matauroaanta , which are
new additions to the Agency's Risk Assessnant Guidelines expected
to be finalized early in 1990. These guidelinea have served aa the
baaia for the specific recomnendationa for Region III Superfund
risk aaaeaanenta. Questions should be addresaed to any of the ,
Region III Superfund toxicologiata. i''

1. Reporting Data Hear the Limit of Detection (LOD)

Superfund risk aaaeaamenta generally Include data summary
tablea which report non-detecta aa blanka and provide no Infor-
mation on linita of detection (LODa) or quantitation (LOQa), This
practice ia equivalent to data censoring, and ia strongly discour-
aged. All tablea reporting individual concentration data (includ-
ing summary tablea) ahould uae the following rules:

1. Each data summary table ahould Include separata columns for
analyte-apecific LODa and LOQa. for QC/MS data, generic
estimates of F.ODs may be used, if available. If no LOD
estimates are available for GO/MS data, the LOD information
may be omitted.

2. Each report ahould Include definitiona of the LOD and LOQ for
each set of data.

3, Where the meaaured value ia leas than the LOD, report a blank
with the code "0", meaning the analytaj waa not detected. If
LODa vary among individual samples, report the LODa (inatead
of blanka) with the code "0". For QC/MS data lacking LODa,a lacking LO

AR30098Qreport the LOQ with "0".
4. If the meaaured value ia larger than the LOD but smaller

the LOQ, report the estimated concentration and the code "J",
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Soportlag dad Bdadllag at Cheiical Concentration Data

meaning detected but not quantifiable, (Use of this format
ia already common, and should continue,)

5, If the measured value ia greater than the LOQ, report the
value without "0" or "J" aodea,

The following example formate are recommended.

a, All LODa and LOQa are the same:

Concentration
LOD LOQ Compound in groundwater
(ng/1) (wg/1) (ug/1)

Sample 1 Sample 2

0.3 1.0 trlchloroethene 0 1.5
0,1 0,5 vinyl chloride 0.3 J U
0,1 0,5 tetrachloroethene 5,5 0,4 J

b. LODa and LOQa vary among aanplea:

Concentration
Compound in groundwater

(MfcVD
Sample 1 Sample 2

trlchloroethena 0.3 0 10 0
vinyl chloride 0.3 J 20 J
tetrachloroethene 0.1 0 5 0

C. Definitions:

U: concentration below limit of detection (LOD); number shown
is the LOD.

J: estimated concentration below limit of quantitation (LOQ);
number shown ia an estimated concentration.

Definition of LOD: e.g., 3 standard deviation unite above the
••an value of the blank responses.

Definition of LOQ: „•.*., 10 standard deviations above the
•ean value of the blank responses.

II. Calculating Upper Bound and Host Probable letlaatee of Cheiical
Concentrations

Estimates of most probable and plausible upper bound chemical
concentrations should be baaed on analyses of the frequency distri-
butions of the data, whenever the databaee is sufficient to support
such analyses. Use of statistical tests comparing; the distribution
of the obeerved data with the normal (or some flW§lQ04fff'usncv
distribution is preferred. The use of frequency ^rnnbution
graphs of the data, without statistical test results , nay be accep-
table for some data seta.
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If the analysis shows the data are not no mail/ distributed,'
they should be transformed to normality, If possible. After data-
are normalised, either the 90S upper confidence Holt (equal to the
95th percentlle) or the maximum, whichever la less, should be used
as the plausible upper bound concentration, This allows :he
exposure assessor to select a less-than-raaximum concentration as a
plausible upper bound if the database is of high quality, The
arithmetic mean of the normalized data should be used as the most
probable concentration, Note that if raw data are log-normally
distributed, the arithmetic mean after normalization equals the
geometric mean of the raw data,

In the absence of frequency distribution analysis, the maximum
concentration should be used as the plausible upper bound and the
arithmetic (not geometric) mean should ba considered the most
probable concentration, Geometric means (which are leas than or
equal to arithmetic means) should not ba used unless analysis of
the frequency distribution shows they are appropriate,

III. Selecting Observations to Include ia Averages

The expoaure assessor should ensure that adequate background
control samples are included in RI/?S work plans, When reviewing
RI/FS sample data, the aaaaaaor must have a clear idea which/•—
samples were controls and which were taken to characterize the,
site. Examples of control samples include those from upgradiant^--
groundwater wells (assuming gradients have been measured), upstream
surface water or sediment locations, and soil samples far enough
from the site that contamination ia unlikely.

It la incorrect to compute averages which include both control
and site samples when estimating moat probable exposure, because:

1. Averages which mix site and background samples have no mean-
ing to the exposure assessment. The moat probable exposure
should repreaent a typical concentration contacted by an
a«po«ad individual persons who contact only control areas
(».g., users of ujjgradient wells) are assumed not to be
exposed to contaminants from the site.

2. Averagaa which nix aita and background samples are biased,
If background levels are high, an average which includes
control samples ia biaaed high; if background levels are low,
an average which includee control samples ia biaaed ION.

The purpose in collecting background samples is to support a
comparison of aita-influencad means with control sample means.
Only this type of comparison allows the expoaure assessor to
distinguish site-related expoaure from background! gxpoaure. If
possible, these compariaona should be done atatistittaVwUajfeiial-
ly if background concentrations ara high.

Id the. page. 'iilme.d in thi* <*ame U not <w wadabte. .0*. ttgibtt <u
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IV, Calculating Ayaragea Which Include Non-Detecta

Exposure aaaeaaora nay encounter any of the following methods
of treating non-detects:

1. Mnn-n«f-eeta ranorturt aa. LQDa - in thia worst-case approach,
all non-detecta are assigned the value of the LOD, the
largest concentration of anal/te that could be present but
not yet detected.

2. Non-Dataetg reported ai Z«PO - This la the best-case
approach, in whicn all undetected chemicals are assumed
totally absent.

3. Nan-PataetB reported 44 half tha LOP - Thia approach assumes
that on tha average all valuea between the LOD and zero could
be preaent, Therefore, the average value of non-detects
could be aa high aa half the detection Unit,

Approach (1) above (non-detecta = LOD) always producea a mean
concentration which la biased high. Uae of this method to predict
the moat probable exposure la not conaiatant with Region Ill's
policy of uaing beat science in rlak aaaeaanenta. Expoaura aaaea-
aora should uaa only approaches (2) or (3) (non-datacta = 0 or
LOD/2, respectively) to estimate noat probable exposure. To
niniaize biaa, the choice between (2) and (3) should be baaed on
scientific judgment about whether the undetected aubatance night
reaaonably be preaent in that aaopla. Tha 3-atap daciaion path
below, followed by examples of appropriate selections, is recommen-
ded;

AR300983
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Compound la preaent
in a site-related
sample at a hazar-
dous concentrat ion.

Characteristics of
compound permit it
to reasonably be
present in the
sample,

Yes

No (la the compound an indi-
cator compound, or is it
preaent in at least one
site-related sample at a
potentially hazardous
concentration?)

(Has the sample taken at
point downgradient of a
potentially hazardous
concentration, aaeuning
a gradient exists?)

(Does the compound have
physical-chemical charac-
teristics (a,g,, water
solubility, octanol-water
partitioning, vapor
pressure, Henry's law
constant, biodegradibi-
lity, etc,), which permit
it to reasonably be
present in the sample?)

r

No

Adsuma nan-detects
equal >$ the limit
of detection.

o
Assume non-detects
equal zero.

Sxaaplea:

SlflBli. ,
(a) 90 Mg/1 TCB (• hazardous concentration) is preaent in

groundwater on sit*. Continue.

(b) Highest measured TCB concentration in 20 samples from on-
site wells is 2 ug/1. TCB is not an indicator chemical. Assume
non-detects = 0.

Stay

dential well. TCB is not detected in the residenYtaWtBP Hitaelf. r
. (a) High TCB concentrations are leisured up'!HjjJ02l?&fi rMl"

Continue.

- (S-ilwed in thi* i/iami it not a* utadabtt.j* ttgibtt, a* tkU
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Reporting and ffaadllag of Chemical Concentration Data

(b) A residential wall la upgradient of the site, Background
TCE is not detectable, Treat this residential well sample as back-
ground, and average it only with other background samples. Assume
non-detecta = 0,

(a) Although TCE is not detected in the residential well, other
site-related solvents are, Since these contaminants have aolubili-
ties and organic carbon/ water partitioning coefficients similar to
TCE, TCE nay reasonably be present in the samples. Assume nan-
detects = LOD/2.

(b) Neither TCE nor other solvents are detected in the resi-
dential wells, Aasume non-detects = 0,

AR300985
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Interim final: December 13, 1939
Reporting and Handling of Chemical Concentration Data

APPSNDII: x-.,

Bxcerpta fron
Proposed Guidelines for Exposure-Related Seaauremeata

OS SPA Riak Aaseaaaent Porua
30 Saptanber 1988

I. Reporting Data Hear the Detection Liait

"Oftentimes, extrapolation methodologies applied to toxico-
logical studies result in acceptable risk levels uhlch necessitate
measuring environmental concentrations at or near the limit of
detection (LOD). The limit of detection is defined as the louest
concentration level that can be determined to be statistically-
different from a blank (American Chemical Society, 1983). Data
measured at or near the detection limit have considerably more
uncertainty associated aith them than tthen measurable amounts are
present. To understand nhat a reasonably certain measure or a
reliable detection ia, the exposure aaaeaaor muat understand the
method of measurement as nil as the statistical approach that traa
used to calculate the Halt ot detection..."

"The Halt of detection (LOD) la the smallest concentration or
amount ot a substance that can be reliably detected by a given—
measurement procaaa. The limit ot quantitatlon (LOQ) ia the amall( \
eat concentration or amount of a substance tor vhlch quantitative^^
reaulta may be obtained tilth a specified degree ot confidence. The
precise interpretation ot theae definitions depends on the analyti-
cal method... The American Chemical Society recommendation sets
the LOD at 3 standard deviation units above the mean value of the
blank reaponaea and the LOQ at 10 standard deviations above the
blank reaponaea..."

"The expoaure aaaeaaor should ensure that the LOD and LOQ have
been clearly defined and estimated tor the measurement process
under consideration and are appropriate for the needa ot the
expoaure assessment. The laboratory should not only state numeri-
cal valuta, but dttlaltlona ot the LOD and LOQ.,, It the exposure
aaaeaaor reports individual valuea, the American Chemical Society's
Committee on Environmental Improvement (1983) recommends that!

"1. It tat featured value la leat that the Halt ot detection,
report "not detected" together uith the value tor the LOD.

"2. It the measured value it larger than the LOD but smaller
than the Halt ot quantification (LOQ), report "detected
but not quantifiable" together *lth the value tor the LOQ,
The LOQ la the level above vhlch quantitative reaulta can
be obtained ttlth a specified degree ot confidence.

"3, It the measured value la greater thaa the LOQ, Mp«Wff|(J4f»r
value and 1 ta uncertainty." W1TTUU *° b

H the. page, "{.timed in thl* {4ame i* not <u itadablt .01 ttgiblt a* thit
label, it J.A due. to -substandard color 01 nondition o{ the. oniginat page..
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II. Calculating Oppcr Bound and Host Probable Batiaatea of Chenical
Concentrations

"The evaluation of both the mean and the dispersion of a
data sat depends on the knowledge or assumption of the typo of
distribution of the population. Typaa range froa a uniform
distribution in union all individuals have the same frequency of
occurrence (a.a., flipping a coin) to those in uhioh the frequen-
cies of occurrence vary and may be eyaaoerically or asymmetrically
distributed. The noraal distribution la the type aost frequently
encountered and is faailiar to moat scientists. The results of
aeasureaent processes are often noraally distributed. Individual
samples froa environmental media often exhibit a log-normal distri-
bution, Log-normal data can be transformed to noraal data by first
converting to logarithms and then treating the logarithms aa if
they uere the actual data. It would be useful to graph the avail-
able data to ensure that the results are noraally distributed.
There are computerised statistics packages on the coaaercial market
uhlch facilitate the determination of data distribution. Also, a
limited number of samples may preclude statistical analysis of the
data.

"Depending on the distribution of data, statistics such aa
dispersion, range, standard deviation, and confidence intervals can
be developed, at Hell at measures of bias and uncertainty, .. .the
exposure asseaior ia advised to consult a statistician or good
statistics text tor further information and guidance in this area,"

III. Selecting Obaarrationa to Include in Averagea

"At some sites, background chemical contamination is signi-
ficant and should be accounted toe. Background ia defined as
chemical contamination due to a source other than the site under
investigation. Background can bm either natural or from aan-made
source a. The exposure aatettor should try to define local back-
ground condltiona of concern by observing nearby loeationa clearly
unaffected by the site under investigation.

"Hhen differences between a background (control site) and a
target tlte are to be determined experimentally, the sampling of
the control site tutt be done ttith the same detail and care at for
that of the target. Otherwise, the uncertainty of any difference
can bt limited by tat data for the control."

IT. Calculating Averagaa Hhich Include Hon-Detaota

"Exposure astetsors ety ofttn be faced »lth data consisting
largely of "belou LOD" or "at LOD" values. Since the expoture
assessment It only at good at the data supporting JKD^e\ctg)Otfaan-
tlal to interpret these typet of data properly Jo If "Ar'avoid
alsrepresentlng the data tet or tht exposure atseaiaent Itself,
Rules of thumb that tht exposure atttttor aty encounter ia tht »ay

H thi page. ]itme.d in th<L& luame. JA not <u nta.do.btt on legible. <u
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data sats ara eapoetad include. . , ; /*•-.
NoD-D»t»ct3 reported as t̂ QDa - la this uorst-case

approach, all non-detects ara assigned the value of the
LOD, uhich may ba considered tha largest concentration of
analyta Chat could ba present but not yet detected. This
approach biaaea tha mean in a positive direction, Tha
seriousness ' of such a bias vill depend oa the relative
number of detects and non-detects in the data sat and tha
relative size of tha detection liait compared to the aean
of the data uith values above tha LOD,
All Non-Do1:e<?ta reported aa g$ro - This approach results
in biasing the aean in a negative direction. Again, tha
seriousness of tha bias depends on tha relative nuaber of
detects and non-detects and tha aean of tha data uith
values above zero,
411 Non-Dftecta 34. LOD/2 - This approach assumes that on
the average all values batman tha LOD and aero could be
present; therefore, an average value nould result it many
samples in this range tiara measured. Similar to the above
approaches, the seriousness of tha bias depends on tha
relative number of detects and non-detects and tha aean of
tha data above LOD/2. "

AR300988
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